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IN'l'RODUCTION 
The writer stated that P. punctata from the Netherlands agreed with P. repens 
in all the features except for the length of the floatoblast and that the Dutch P. 
punctata should be considered as one environmental variation form of P. repens 
(1971, p. 123). It seems that some materials of P. repens have mixed with H. 
punctata, and perhaps from this mxiture, the opinions on the specific character-
istics of H. punctata disagree with one another by some workers. One reason for 
this confusion may have some relation with the wide variation of the features in 
the field materials of P. repens. 
To solve this confusion, a re-examination was made on the labeled H. (P). 
punctata from Europe and North America and some rearing observations were made 
on this species together with the Plumatcllas and H. minuta. The results are 
given in this paper. 
The writer expresses his hearty thanks to Dr. Tiana Grancarova who kindly 
sent the valuable material of the Bulgarian H. punotata to the present writer. 
Acknowledgments are also due to Dr. Fritz Wiebach for his useful advice on H. 
punctata. 
RE-EXAMINATION ON THE MATERIALS LABELED H. (P). punctata 
1) The German P. punctata collected from Hamburg by Kraepelin in 1884. 
The peripheral branch of the colony was entirely repe11t on the substratum, and 
the appearance of the branch agreed with that of P. pu-nctata forma densa illustrated 
in his monograph (Pl. V, fig. 125). The ectocyst was almost naked, thick, elastic, 
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colorless and hyaline. No chitinous layer was seen at any part of the eotooyst. 
(Pl. XXIV, fig. 1, Pl. XXVI, fig. 26). 
The tuberoulation was dearly seen on the capsule of the floatoblasts but no 
reticulation was recognized. Irregular serration was seen at the extremity of the 
fl.oat. 
The dimension of the two fl.oatoblasts were; 0.52, 0.51 mm in length, and 0.36, 
0.35 mm in width. (Pl. XXVIII, figs. 43, 44). 
2) The German P. puncta.ta collected from Hamburg by Schaffer in 1886. 
Except for the absence of the serration on the extremity of the float of the fl.oato-
blasts, all the features agreed with those of Kraepelin's material (Pl. XXIV, figs. 
2, 9, Pl. XXVIII, figs. 45, 46). 
3) The North American H. punctata collected from Beeohmont Lake. All the 
features agreed with those of the German P. punctata (Pl. XXIV, fig. 4). A ~arked 
fusion of the ectooyst is seen in this material. No floatoblast was seen m the 
material. According to the illustration by Rogick, the float is broader than that 
of the fl.oatoblasts of the German P. punctata. 
4) The materials of H. punctata from Japan and the neighbouring countries. 
The Korean and the Formosan H. punctata and the majority of the Japanese 
materials agreed with Kraepelin's P. puncta.ta in all the features. The variation 
ranges of the fl.oatoblasts are; 
Length in mm 










Such fl.oatoblasts as those of the North American H. punctata with the broad fl.oat 
were found in the material from Osaka City (Fig. 1, A). Many transitional 
forms were seen among the Japanese materials of H. punctata (Fig. l, B, C). From 
these facts, it cannot be said that the North American material belongs to a-species 
different from the present one. 
5) The material labeled P. punctata from the Netherlands. 
The material consists of the branches which are free from the substratum. 
These free branches are not fused at the greater part and agglutinate one 
another only at the touched part. In these respects, this material differs 
remarkably from those mentioned above. In the said materials, no free branches 
are formed owing to the soft ectocyst, and marked fusion of the ectocyst is seen 
among the branches. 
The diameter of the zooecium agrees with that of the Dutch P. repens. The 
ectocyst of the zooecial tube has clear chitinous layers at the inner and the outer 
sides. The ectooyst is not so thick as that of the said P. punctata (Pl. XXIV, figs. 
10, 11). The features of the branches and the eotocyst examined agree with those 
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Fig. I. Floatoblasta of the field materials of H. punctata. dorsal side XSO. A-Matsuzawa-
ike, Osaka City. XI. 1939. B-Morigo. XII 28, 1969. The floatoblast was obtained 
from debris floating on water surface. C-Kaid6-numa. VIII 13, 1956. Difference is 
seen among the floatoblo.ata in the width of the float. 
of the Dutch P. repens (Toriumi, 1971, Pl. VIII, fig. 9, Pl. X, figs. 29, 30), but not 
with those of H. punctata. The fl.oatoblasts of this material agree with those of the 
Dutch P. fungosa in shape, dimensions and in structure. Between the Dutch P. 
repens and the present material, difference is seen in only the length and the shape 
of the floatoblasts (PL XXVIII, figs. 49-51). The reticulation and the tuberoula-
tion are clearly seen on the capsule of the fl.oatoblast. In the said P. (H). punctata, 
no reticulation is seen on the capsule. The suture of the fl.oat is present slightly 
towards the dorsal side of the fl.oatoblast differing from that of P. (H); punctata 
mentionediabove in which the suture is seen at the extremity of the float. Thus 
the material labeled P. punctata from the Netherlands disagrees with the 
German and the North American P. (H). punctata but agrees with the Dutch P. 
repens in all the features except for the length of the fl.oatoblast. As already 
shown in the previous report (1971 B, Table III), the dimensions of the floatoblasts 
vary widely under different conditions. From this fact, it cannot be said that 
this material differs from P. revens. 
6) The Danish material labeled P. punctata. 
The material was identified by E. Marcus. The zoarial mass is similar to that 
of P. fungosa in structure. The vertical zooecial tubes agglutinate one another at 
the touched part. The clusters of the polypides which are seen in H. punctata are 
not recognized in this material. The ectocyst is incrusted but elastic in the 
repent branches. A marked chitinous layer is seen at the inner side of the 
ectocyst (Pl. XXVI, fig. 28). Such thick chitinous layer as this cannot be seen in 
the German and the North American and the Japanese H. punctata. The thickness 
of the eotocyst shows no difference from that of P. repens. Except for the degree 
of compactness of the zoarial mass, all the features agree with those of P. repens 
forma caespitosa identified by Marcus (Pl. XXVI, fig. 31). Some fl.oatoblasts of this 
material are iarger than those of forma caespitosa (Pl. XXVIII, figs. 47, 48). But 
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the variation range of the fl.oatoblasts in dimension in this material is very wide 
and some fl.oatqblasts are smaller than that of forma caespitosa. From this fact it 
cannot be said that the fl.oatoblasts of this material differs from those of forma 
caespitosa in dimensions. The sculpture of the capsule of the fl.oatoblast show no 
difference from that of P. repens. 
7) The Finnish materials labeled P. punctata. 
, One material collected on June 29, 1899 consists of some young colonies 
originated from the fl.oatoblasts and the sessoblasts. Among them, one colony 
agreed with that of P. repens in all the features but some colonies resembled the 
young eolonies of the Japanese H. punetata in the appearance (Pl XXIV, fig. 6). 
But some transitional forms ,vere seen between these colonies and the typical P. 
repens. In the Hyalinella like colonies, the ectocyst is soft, ahnost naked and 
colorless, but its thickness is similar to that of the Danish P. repens (Pl XXIV, 
fig. 7, Pl. XXVI, figs. 29, 30). 
The fusion of the ectocyst seen in H. punctata is recognized in these colonies 
at a part of the agglutinated. branches. Owing to the young colonies, the forma-
tion of the chitinous layer was not ascertained. No statoblasts were formed in the 
colonies. The original fl.oatoblasts of the colonies (Pl. XX.VIII, fig. 52) agreed with 
those of the Finnish P. repens in all the features having reticulation and tubercula-
tion on the capsule. 
Thus, except for the fusion of the ectocyst, this material agrees with the 
Finnish P. repens in all the features and differs from the German P. punctata in the 
majority of the features. 
Another material collected on August 11, 1904 resembles the Finnish P. 
punctata mentioned above being compact in appearance. But it consists of many 
colonies germinated from the sessoblasts at the same time. The ectocyst 
resembles that of H. punctata, being colorless but it resembles that of some materials 
of the Japanese P. repens in elasticity. The statoblasts agree with those of P. 
repens in all the features. These materials are not H. punctata but P. Tetpens. 
Hyalintilla sp. FROM GERMANY 
Together with one material of P. repens typical, the ten materials labeled 
HyalineUa sp. were received from Dr. Wiebach in 1956. It seemed that these 
materials were very important to solve the confusion of the two species, P. repens 
and H. punetata, and the WI"iter re-examined these materials in detail. Among them 
the three materials were from Great Pli:in Lake and the seven from Lake Schluen. 
(a) The colonies vary from widely open to slightly compact in their 
appearance. The slightly compact colonies somewhat resemble that of H. punctata 
in appearance. At the peripheral pa.rt, the linear branches are seen and the 
zooecial tubes vary in length and in width but are similar to those off. repens 
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in their variation ranges. The formation of the cluster of the polypides could not 
be seen in the linear branches. 
(b) In some materials from Lake Schluen, the ectocyst and the zooecial tubes 
, are v&y thick as shown in the figures (Pl. XXIV, fig. 5, Pl. XX.VI, figs. 25, 27). 
'Between these materials and P. Tepens typical, transitional forms are seen and the 
: two are united by these forms, In the two materials from the same lake, the 
· width of the zooecial tubes and the thielmess of the ectocyst vary in wide ranges 
even in one branch. From these and from the fact that the ectocyst of P. repens 
varies in a wide range in thickness (Pl. XX.VI, figs. 25, 27, 32-34), it cannot be 
said that the ectocyst cf these materials differs from that of P. repens. 
(c) The ectocyst varies from densely incrusted to naked in incrustation, from 
elastic to soft in nature, and from pale brown to colorless in coloration. Their 
variation ranges are similar to those of P. repens. 
(d) The chitinization of the ectocyst is seen in various degrees. In this • 
respect, the materials are similar to P. repens. 
(e) At the compact part of the colonies, the fusion of the ectocyst was seen in 
the three materials from Laite Schluen. Except for this point, all the features 
of these materials agree with those of P. Tepens. It should be considered that 
the fusion may be seen at the compact part of the colony in P. repens. 
(f) The statoblasts of these materials agree with those of the typical P. 
repens from Lake Schluen in all'the features. Two materials have the large fl.oato~ 
blasts than those of the other (Pl. XXVIII, fig. 53), but between these materials 
and P. repens ty.pical (Pl. XX.VIII, fig. 54), transitional forms are seen. There-
fore, it cannot be said that the materials differ from P. Tepens in the fl.oatoblasts. 
From these facts, the materials cannot be separated. from P. repens. 
RELATION BETWEEN p. repens AND H. punctata 
.As mentioned above, some field materials of P. punct,ata labeled seemed to be 
P. repens. They resemble P. punctata in a few features but disagree with this 
species in the other features. In J a.pan, the field materials of P. repens some-
times resemble H. minuta in the appearance of the colonies, thiclmess of the 
eotocyst and in the degree of the incrustation. Some materials from Shige-numa 
and Tsuta-numa. resemble H . .Punctata in these features (PL XXIV, fig. 8). On 
the other hand, H. minuta was regarded as a synonym of H. punctata by the 
resemblance of a few features (La.court 1968). From this resemblance, rearing 
observations were made in the laboratory. The materials used were; 
(a) Floatoblasts of H. punctata from Bulgaria 
(b) Floatoblasts of H. punctata from the seven reservoirs in Japan 
(c) Floatoblasts of H. minu:ta and P. repens from the two reservoirs in Sendai 
City 
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(d) Floatoblasts of P. repens f:rom Germany 
The ancestrulae of each material were divided into three groups and reared at 28°0, 
23°0 and 13°0. The rearing procedure was similar to that in the previous reports. 
The features examined were the following 17. 
(1) appearance of the colony (2) extension of the colony (3) length and width 
of the zooecia (4) shape of the zooecial tip (5) thickness of the ectocyst (6) 
degree of the incrustation (7) fusion of the ectocyst (8) chitinization of the 
ectocyst (9) formation of the cluster of the polypides (10) tentacl~ nu~ber (11) 
size of the polypides (12) dimensioW! of the statoblasts (13) situation of the 
suture of the fl.oat (14) sculpture of the capsule (15) serration of the float (16) 
nature of the fl.oatoblast (17) formation of the sessoblast 
The results are as follows:-
a) Intraspecifi.c groups were recognized in H. pun~tata.. They showed _ a 
· little difference among them in the appearance of the colomes bemg less compact m 
the Bulgarian material. A little difference is also seen in the dimensions of the 
fl.oatoblasts (Table 1) and in the shape (Fig. 2, A-D). 
Table 1 
Difference of the fl.oatobla.sts among the intra.specific 
groups of H. pv,netat,a 
mean of mean of number of 
Locality length width ratio L/W readings 
in mm in mm 
Bulgaria. 0.452 0.801 1.50 60 
Aomori No. 6 0,460 0.305 1,50 If 
Yokomine 0.464 0.301 1. 58 ff 
Morigo 0.438 0,296 1.48 II 
Ha.ta.ta.t.e-numa 0.428 0.294 1.45 II 
The coloniea were reared in one vessel at 23°0 a.nd examined 
on June 15, 1971. 
b) The colonies of H. minuta died at 13°0, but those of H. punctata grew large 
being compact in branching (Pl. XX.VII, fig. 37). Some coloni~s were mas~ive in fo~m. 
At 23°0, the colonies of H. minuta and P. repens were widely open m branching 
but those of H. punctata were most compact among them (Pl. XXVII, figs. 36, 40). 
Clusters of the polypides were seen in the branches of H. punctata. In one case, 
the colony of H. punctata was not compact at 15°-18°0 (Pl. XXVII, fig. 38). H. 
m1:nuta and P. repens resembled each other in branching and in the appearance 
of the colonies, but H. punctata differed from those two in these features under 
any condition. The colonies of H. punctata and H. minitta had linear branches at 
28°0 and 23°0 (Pl. XXVII, figs. 35, 36, 39, 40). . 
In the field, the colonies of H. punctata and H. minuta were often seen on one 
substratum. Marked differences were seen between them in the width of the 
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zooecial tubes, degree of incrustation, and thickness of the ectocyst (Pl. XXVIII, 
figs. 57, 58, 61, 62). In the reared materials, these differences were also seen 
although the difference of the thickness of the ectocyst was not so marked as that 
in the field materials (Pl. XXVIII, figs. 59, 60). 
The differences seen between H. punctata and H. minuta are very laxge in 
comparison with those among the intraspccific groups of H. punctata. 
c) After effect of the 'rearing temperature was recognized in the appearance 
of the colony in H. punctata (Pl. XXVII, figs. 41, 42). The colonies originated from 
those reaxed at 28°0 had linear branches. Difference among the colonies of the 
intraspecific groups of H. punctata, and that by the after effect are smaller than 
that between H. punctata and H. minuta. 
d) At 28°0 and 23°0, the ectocyst of H. minuta was very soft and was easily 
broken by the needles. But that of H. punctata was elastic and it was very 
difficult to tear by the needles. The young colonies of H. punctata and P. repens 
resembled each other in the elasticity of the ectocyst, but with growth, the 
ectocyst of the latter became somewhat hard and less marked in elasticity. The 
three species show a marked difference in this feature. 
e) The thiclmess of the ectocyst is largest at 13°0 in H. punctata as in the 
case of P. repens (Pl XXV, figs. 19-24). Under the same condition, the absolute 
value of the thickness is largest in H. punctata among the three species. 
f) The chitinous layer of the ectocyst is always seen in P. repens, but not 
in H. minuta. In the aged colonies of H. punctata from Bulgaria, the chitinous 
layer was sometim'es seen, but it was not seen in H. punctata f:rom Japan (Pl. XXV, 
figs. 22-24). In this respect, H. minuta and H. punctata resemble each other. 
g) As in the case of P. repens, the fl.oatoblasts of H. punctata became 
rounded at 13°0 and elongated at 28°0 in shape (Pl. XXV, figs. 12-18, Table 2). 
Under any conditions, the fl.oatoblasts of H. punctata were largest in measurements, 
and those of H. minuta smallest (Fig. 2, E, F, Pl. XXVIII, figs. 55, 56) 
Table 2 
Variation of the :fioa.tob]D.Sts at different temperatures 
Aomori No. 6 Bulgaria. 
length width ratio LfW 
number of 
length l width t· LfW I number of readings ra io readings 
28°0 0.464 0,303 1.53 70 0.445 0.295 1.50 70 
23°0 0.468 0.310 1.48 If 0.465 0.316 1.46 " 13°0 0.429 0.335 1.28 II 0.463 0.361 1.28 II 
In the material from the reservoir, Aomori No. 6, the :fioatoblD.Sts of one colony were 
divided into three groups and were reared at respeotive temperatures. In the mat.erie.l 
from Bulgaria., 28°0 group was reared through seven generations, 23°0 group through 
13 and 13°0 group was through five generations. All the samples were examined on 
February 16, 1971. 
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Fig. 2. Flontoblasts of the reared materials of H. p11,1u;tala o.nd II. mim,ta. dorsnl side. x80 
A-E, H. 11unctafa F, H. minuta A-Bulgaria. B, C-Yokomine, Fukushimn, Prefecture D-
1\i!origo The colonies from which the flon.toblasts in A-D wore produced were rea.red 
in one vessel n.t 23°C. VI 15, 1971. 
E, F-1\forigo The colonies of the two species were reared in one vessel n.t 23°C. III 
15, 1971 
At 23°0, the length of the :lloatoblasts of If.. punctata was 0.439 mm and the 
width 0.315 mm in mean (number of readings 20), but in H. minuta, they were 
0.286 mm and 0.220 mm respectively. In H. punctatct, the smallest fl.oatoblast 
was 0.41 mm in ·length and 0.30 mm in width, while the largest :lloatoblast of If.. 
minuta was 0.30 mm in length and 0.23 mm in width. The difference of the 
dimension between the two species is very large in comparison with that among 
the intraspecific groups of H. punctata. 
h) The width of the float at long axis of the fl.oatoblast is largest at 28°0 
and smallest at 13°0 in H. punctata. and P. repens. At 13°0, the float is sometimes 
of similar width at either axis of the fl.oatoblast (Pl. XXV, fig. 16). Under any 
conditions, the :lloatoblasts of If.. minuta have narrow :float and not such broad 
:float as those in P. punctata forma prostr-ata reported by Kracplein and in Stoella 
in,licct illustrated by Rogick (Fig. 2, F, Pl. XX.VIII, fig. 56). 
i) Reticulation and tuberculation were seen on the capsule of the fl.oatoblasts 
in P. reJJens, but no reticulation was seen in If.. punctata and H. minuta under any 
conditions. The tubercles are clearly seen in H. punctata but are obscure in H. 
minuta being very low in height. The tubercles of the latter cannot be seen 
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without the section of the capsule (Toriumi, 1955, Fig. 1-24). 
The three spceies show a marked cliffcrcnco in this sculpture of the capsule. 
j) It was the most noteworthy fact that the mature :lloatoblasts of If.. 
punctata had no air in the air chamber of the :float, when the fl.oatoblasts were 
present in the coenoecium. '.l.'hcy can float on the water after once dried. This 
phenomenon is always se~n in the spinoblasts of Pectinatella gelatinosn and L. 
carteri. In the Plumatellas and H. minuta., the :float-chambers are fillell with air 
in the coenoecium. In rare cases, such fl.oatoblasts ar; those of H. punctata were 
found in P. repens, P. vorstm,ani and H. rninuta. But in these species, the :lloato-
blasts with no air arc few in number in one colony. Therefore, it seems that they 
formed a special case. · 
k) No sessoblasts were formed in 11. 1nmctata throughout the 13 generations 
in the laboratory although all the Plumatellas produced the sessoblasts uncler 
the same rearing conditions. From the fact that no scssoblasts were found in 
the field materials of the J"apanese H. punctata, this species produces the 
sessoblasts in special cases. The writer stated in 1955 that H. minuta produces 
no sessoblast, but he collected the colonies which had a few i::essoblasts in 1971. 
n seems that this species forms the sessoblasts in a speeial case. In this respect, 
II. minuta resembles H. punctata. 
Under the same rearing eonditions, 11. minuta and H. punctata showed marked 
difference in the majority of the morphological features and from this fact, it 
cannot be said that H. minuta is the seasonal variation form of P. punctata. This 
result of the rearing observations should be compared with that from the field 
observations made from 1940 to 1971. 
(a) The colonies of the two Hyalinellas were collected at the same time from 
the respective reservoirs at three places in Sendai City. The materials of tho 
two species differed from each other in all the features examined. No transitional 
forms were found in these reservoirs. 
(b) From 1941 to 1971, the fl.oatoblasts 011 the water surface of these reser-
voirs were examined in winter*. Neither the transitional forms nor intermediate 
form of the two species were found in any cases. 
(c) In the other three reservoirs in Sendai City, only the colonies of H. 
punctata were collected from June to November. According to the observations 
from 1940 to 1971, the fl.oatoblasts of this species were always seen in winter. But 
those of H. minuta were not found from these reservoirs. 
(d) In the three small ponds in Sendai City, the colonies of H. minuta alone 
were collected from June to October. Although the fl.oatoblasts of this species 
were seen on the water surface, no :lloatoblasts of H. puncta~a were seen in any 
" In this season, the flontoblasts of the bryozoo.ns lived in n yen.r mny be seen nmong the 
debris floe.ting on wnter surfoee (Ko.to o.nd Toriumi, 1955). 
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seasons. 
From these reservoirs and ponds, neither the transitional nor intermediate 
floatoblasts were found in any observations. 
(e) The floatoblasts of Stolella indica illustrated by Rogick which have broad 
float, were not found from these habitats and from those in Japan, Korea and 
Formosa. From this, it may be said that H. minuta and H. punctata do not form 
such fl.oatoblasts as those of Stolella indica of Rogick. 
Thus, H. minuta and H. punctata show no resemblance to each other in all 
the features in the field. 
The results of the field observations agree with those obtained from the 
rearing observations. From this fact, H. minuta cannot be regarded as a seasonal 
variation form of H. punctata. It is a valid species. 
CONSIDERATION 
The Danish material of P. repens resembled H. punctat,a in the compaetness 
of the colonies. The two materials of the Finnish P. repens resembled H. 
punctata in the appearance of the colony and in the hyaline ectocyst respectively. 
The Dutch P. repens resembled the other in the shape of the floatoblast. By the 
resemblance of these features, the materfals of P. repens were misidentified as H. 
punctat,a. In these oases it seemed that the disagreement of the features was 
neglected in the consideration by workers. 
Lacourt claimed that H. minuta and S. indica are synonymous with H. 
punct,at,a forma prostrata by (a) thick and elastic ectocyst, (b) formation of open 
colony and by (o) agreement of the statoblasts. 
In the field materials of H. minut,a, the ectocyst varies from soft to elastic in 
its nature and the thickness also varies in a wide range as shown in 1955 (Toriurni, 
P. 141, Fig. 28). The ectocyst is not always thick and elastic. The Danish and 
some German P. repens have the thick and soft eotocyst and the Finnish P. 
repens has the thick and elastic eotocyst. 
The open branching of the colony is seen in all the Plumatellas. The colonies 
of H. minuta vary from widely open to compact in branching as reported in 1955 
(p. 137, Fig. 1). , 
The floatoblasts of H. minut,a resemble those of S. indica illustrated by 
Annandale in shape, but differ from those reported by Rogiok as mentioned above. 
The description by Annandale is insufficient and very vague. Therefore it is 
very doubtful whether H. minuta is synonymous with this species. The field 
materials of H. punctata from various localities show respective variation ranges in 
dimension of the fl.oatoblasts. Therefore, the variation range in all the materials 
is very wide. H. minut,a also varies in a wide range in this feature, but the varia~ 
tion ranges of these two species do not overlap and difference between them is 
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very large. No transitional value is seen between them. 
The confusion of the species is caused by the fact that the discussion on the 
synonymy of the species was made by the resemblance of a few features without 
consideration of the disagreement of the other features. 
SUMMARY 
1. Some field materials of P. repens beared resemblance to those of P (H). 
punct,at,a in a few features. From this resemblanee, they were regarded as P. 
punctata. 
2. The emphasized features in the identification of these materials are 
easily changeable by the environmental conditions. 
3. H. minuta is not synonymous with P. punctata forma prostrata of Karepe~ 
lin or with S. indica of Rogick. It is a valid species. 
4. The confusion of the species is caused by the fact that the identification is 
made by the resemblance of a few features without consideration of the other 
features. 
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Plate XXIV 
Fig. 1. Terminal part of the branch of H. punctata Hamburg X 14 
Fig. 2. ditto Hamburg x 14 
Fig. 3. Terminal branch of H. punctata reared at 28°0. Bulgaria x 14 
Fig. 4. Terminal branch of H. punctata. North America x 14 
Fig. 5. Terminal bmnch of P. repen.9. La.ke Schluen x 14 
Fig. 6. ditto Finland side veiw X 14 The colony is very young. Compact appearance 
of the colony and the thick ectocyst o.re similar to those in H. punctata 
Fig. 7. Cross section of the zooecial tube· of the Finnish P. repen.9. x 80 
Fig. 8. Terminal bro.nch of P. repeM from Shige-numa. VII, 12, 1971 X 14 
Fig. 9. Cross section of the third zooecial tube in Fig. 2. x 80 No chitinous layer is 
seen in the ectocyst. 
Fig. 10. Cross section of the zooecial tube of the Dutch mateio.l labeled P. punctata. No 
difference is seen from those of the Dutch P. repens and P. fungosa. X80 
Fig. 11. Enlarged view of the ectocyst in Fig. 10. Clear chitinous layer is seen at the 
inner side of the ectocyst. In this material, the thin chitinous foyer is also seen at 
the outer side of the ectocyst as in the case of the Dutch P. repeM and P. jungosa. 
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Plat.e XXV 
Figs. 12-14. F!oatoblasts of the colonies of H. pu11Ctata reared at different t.emperatures. 
dorsal side X 80 III, 5, 1971 The mat.erial ,vas from the reservoir Aomori No. 6. 
Fig. 12.-13°0 Fig. 13-23°0 Fig. 14-28°0 
Figs. 15-18. ditto The materie.1 was from Bulgaria. x 80 III, 5, 1971 Fig. 15-13°C 
dorsal side Fig. 16-13°0 ventral side Fig. 17-23°0 doraru. side Fig. 18-28°0 
dorsal aide At 13°0, the shape of the :O.oatoblast is most rounded, and most elongated 
at 28°C as in the case of P. repens. 
Fig. 19. Cross section of the zooecial tube of 11. pwn.ctata rea.red at 28°0 through seven 
generations. X 80. ill, 5, 1971 
Figs. 20, 21. Enlarged view of the ectocyst in Fig. 19. X 370 No chitinous layer is eeen 
in the ectocyet. 
Fig. 22. Cross section of the zooecial tube of H. punctata reared at 13°0 through five gene-
rations. X 80 III, 5, 1971 Bulgarian material 
Figs. 23, 24. Enlarged view of the eotocyet in Fig. 22, A, B, X 370 At 13°0, the growth 
of the colony was slow and the ectocyet was incrusted. The chitinous layer was also 
seen at the aged part of the colony at 23°C. 
Plate XXVI 
Figs. 25-34. Cross sections of the zooecial tubes with thick ectocyst in the field materials 
of P. re_pens and H. pu11Ctata. X80 Fig. 25. P. repe118 Lake Schluen Fig. 26. P. 
punctata in Fig. 1 Hamburg Fig. 27. P. repe118 Lake Schluen Fig. 28. P. repena 
labeled P. punctata Denmark Thick chitinous layer is seen. Figs. 29, 30. P. repens 
Denmark middle pa.rt Fig. 31. P. repena fonnn caespitosa Denmark No difference 
is seen between this and that of P. punctata in Fig. 28. Fig, 32. P. reptmS basal part 
of the third zooecial tube Sendai City Fig. 33. the snme of the fifth zooecium Tho 
ectocyst in Fig. 32 is somewhat soft and that in Fig. 33 is elastic. .The ectocyst of 
this colony is almost naked nnd hyaline, Fig. 34. P. repens thickest pa.rt of the 
third zooecium in width. Sendai City VI, 18, 1949 The ectocyst of this colony is 
slightly incrust.ed, semiopaque and elastic. 
Pla.te XXVII 
Figs. 35-37. Colonies of H. punctata from Bulgaria reared at different tempera.tores. 
natural size Fig. 35-28°0 Fig. 36-23°0 Fig. 37-13°C Fig. 38-15°-18°0 VIII, 1971 
Figs. 39, 40. Colonies of H. minuta reared at different t.emperatures. Fig. 39-28°0 two 
colonies. Branching is sparee. Fig. 40-23°0. This species could not live at 13°0. 
Fig. 41, Five colonies of H. punctata originat.ed from the colony reared at 28°0 in Fig. 35. 
Fig. 42. Three colonies of H. punctata originated from the colony reared at 13°0 in Fig. 
35. After effect of the ree.rlng condition is seen in these colonies. 
Pia.t.e xxvm 
Figs. 43-56. Floatoblast.a of H. punctata, P. repens and H. rninuta. X 80 Fig. 43. P. 
p'U1U:tata Hamburg dorenl side Fig. 44. ditto ventrnl side Fig. 45. ditto dorsal 
side Fig. 46. ditto ventre.l side Fig. 47. P. repens labeled P. punctata Denmark 
Fig, 48. P. repeM labeled P. repens forma caespitosa Denmark Fig. 49. P. reps118 
lahcled P. punctata The Netherland.a Fig. 50. P. repens labeled P. Jungosa,, The 
Netherlands Fig. 51. P, repens The Netherland.a Fig. 52. P. repens labeled P. p11,11Clata 
Finland Fig. 53. P. repsns Lake Schluen Fig. 134. P. rep= Lake Sohlucn Fig. 55. 
H. punctata a. reservoir in Sendai City Fig. 56. H. minuta 
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Fig. 57. Terminal branch of JI. pwzctata from which the :O.oatoblast in Fig. 55 was produc-
ed. xl4 
Fig. 58. Terminru. branch of H. minuta from which the :O.oatoblaat in Fig. 56 was produced. 
x 14 The colonies of H. pu:nctata and H. minuta in Figs. 57, 58 were collect.ad from 
the reservoir in Sendai City at the siune time. The ectooyst of H. minuta is incrusted, 
that of H. punctata is naked. · 
]Jgs. 59, 60. Terminal branches of 11. punctata and H. minuta reared in one vessel. The 
materials were from the reservoir at Morig6, Rifu. 
Fig. 61. Croes section of tlle third zooecial tube of H. minuta in Fig. 58. X 40 
]Jg. 62. ditto, H. punctata in Fig. 57 x40 
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